The Behavior of Soluble Salt in Sharkey Clay- II by Gilmour, J. T. et al.
University of Arkansas, Fayetteville
ScholarWorks@UARK
Technical Reports Arkansas Water Resources Center
6-1-1986
The Behavior of Soluble Salt in Sharkey Clay- II
J. T. Gilmour
University of Arkansas, Fayetteville
R. E. Baser
University of Arkansas, Fayetteville
H. D. Scott
University of Arkansas, Fayetteville
J. A. Ferguson
University of Arkansas, Fayetteville
Follow this and additional works at: http://scholarworks.uark.edu/awrctr
Part of the Fresh Water Studies Commons, and the Water Resource Management Commons
This Technical Report is brought to you for free and open access by the Arkansas Water Resources Center at ScholarWorks@UARK. It has been
accepted for inclusion in Technical Reports by an authorized administrator of ScholarWorks@UARK. For more information, please contact
scholar@uark.edu, ccmiddle@uark.edu.
Recommended Citation
Gilmour, J. T.; Baser, R. E.; Scott, H. D.; and Ferguson, J. A.. 1986. The Behavior of Soluble Salt in Sharkey Clay- II. Arkansas Water
Resources Center, Fayetteville, AR. PUB 123. 25
THE BEHAVIOR OF SOLUBLE SALT IN SHARKEY CLAY-II
J.T. Gilmour, R.E. Baser, H.D. Scott and J.A. Ferguson 
Departments of Agronomy and Agricultural Engineering
University of Arkansas 
Fayetteville, AR 72701
Publication No. 123 
June ,1986
Technical Completion Report Research Project G-1004-03
Arkansas Water Resources Research Center 
University of Arkansas 
Fayetteville, Arkansas 72701
Prepared for
United States Department of the Interior
AWRRC
Arkansas W ater Resources Research Center
THE BEHAVIOR OF SOLUBLE SALT IN SHARKEY CLAY-II
J. T. Gilmour 
R. E. Baser 
H. D. Scott
Department o f Agronomy 
and
J. A. Ferguson
Department o f A g ricu ltu ra l Engineering 
U n ivers ity  o f Arkansas 
F a y e tte v ille , AR 72701
Research Project Technical Completion Report 
P roject G-1004-03
The research on which th is  report is  based was financed in  part by 
the United States Department o f the In te r io r  as authorized by the 
Water Research and Development Act o f 1978, (P. L. 95-467).
Arkansas Water Resources Research Center 
U n ive rs ity  o f Arkansas 
223 Ozark Hall 
F a y e tte v ille , AR 72701
Publica tion No. 123 
June, 1986
Contents o f th is  pub lica tion  do not necessarily  r e f le c t  the views and 
p o lic ie s  o f the U. S. Department o f the In te r io r ,  nor does mention o f 
trade names or commercial products co n s titu te  th e ir  endorsement or re ­
commendation fo r  use by the U. S. Government.
The U n ive rs ity  o f Arkansas, in  compliance w ith federa l and sta te  laws 
and regu la tions governing a ff irm a tiv e  action and nond iscrim ina tion , 
does not d iscrim ina te  in the recru itm ent, admission and employment o f 
students, fa c u lty  and s ta f f  in  the operation o f any o f i t s  educational 
programs and a c t iv it ie s  as defined by law. A ccord ing ly, nothing in  
th is  pub lica tion  should be viewed as d ire c t ly  or in d ir e c t ly  expressing 
any l im ita t io n ,  sp e c ifica tio n  or d isc rim ina tio n  as to  race, re lig io n , 
co lo r or national o r ig in ; or to  handicap, age, sex, or status as a d is ­
abled Vietnam-era veteran, except as provided by law. In q u irie s  con­
cerning th is  po licy  may be d irected to the A ffirm a tiv e  Action O ff ic e r .
ABSTRACT
THE BEHAVIOR OF SOLUBLE SALT IN SHARKEY CLAY - I I
Soluble s a lts  have been shown to  accumulate in  Arkansas so ils  
in  s u f f ic ie n t  qu an titie s  to impair crop p lan t growth. The major 
ob jec tive  o f th is  study was to  describe the behavior o f soluble 
ch lo ride  s a lt  over long time periods in Sharkey clay -  a major 
M iss iss ipp i Delta s o i l .  P rio r to flood ing r ic e ,  leaching o f chlo­
r id e  in  response to ra in fa l l  was observed. The inc lus ion  o f a 
sandy subsoil layer reduced th is  e ffe c t presumably by l im it in g  
downward movement o f water under unsaturated cond itions. No la t ­
eral movement o f the ch lo ride  s a lt  was found during the period 
p r io r  to floo d in g . Removal o f soluble ch lo ride  s a lts  from the 
top 100 cm o f Sharkey s o il was complete in a 1-2 year period de­
pending on weather cond itions. In a year where the r ic e  cropping 
season was followed by a wet w in te r, losses were sm aller than in 
a year where the r ice  cropping season was followed by a d r ie r  
w in te r. These re su lts  suggested th a t removal o f so luble sa lts  via  
leaching in th is  so il was more e f f ic ie n t  under less saturated so il 
cond itions.
J. T. Gilmour, R. E. Baser, H. D. Scott and J. A. Ferguson
Completion Report to the U. S. Department o f the In te r io r ,  Reston, 
VA, June, 1986.
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INTRODUCTION
Waters used fo r  i r r ig a t io n  o f agronomic crops such as rice  and 
soybean are cu rre n tly  assessed as to s u i ta b i l i t y  through the 
U n ive rs ity  o f Arkansas (Gilmour, 1983). Extensive research has been 
conducted to support the recommendations in  regard to calcium 
carbonate deposition from ir r ig a t io n  water which causes zinc 
de fic iency in  rice  (Ferguson e t al . ,  1975; Gilmour e t a l . ,  1978; 
Gilmour and Ferguson, 1981; Ferguson and Gilmour, 1981). While 
l i t t l e  study o f the sodium hazard has been made, few waters with 
sodium hazards are expected to occur in  Arkansas (L.H. Hileman, 
unpublished data). The Arkansas R iver, often thought as being a 
source o f excessive sodium, has been shown to have l i t t l e  sodium 
hazard (Gilmour e t a l . ,  1983).
Soluble s a lt problems do e x is t and are s ig n if ic a n t in Arkansas. 
Surveys o f ava ilab le  water q u a lity  data (Gilmour e t a l . ,  1983) as well 
as those conducted on suspect f ie ld s  (Gilmour e t - a l . ,  1977; Gilmour, 
1981) o f fe r  ample evidence tha t soluble s a lts  can e x is t in  Arkansas 
s o ils  and th a t ir r ig a t io n  water is  often the source o f those sa lts . 
L i t t le  in fo rm ation ex is ts  on the downward movement and loss of these 
harmful, soluble sa lts  fo r a ll o f Arkansas im portant a g ricu ltu ra l 
s o ils  except the Crowley s i l t  loam. We have chosen the Sharkey clay 
fo r  th is  study because i t  represents a very d if fe re n t so il series 
which could be thought o f as being on the opposite end o f the spectrum 
from the Crowley s i l t  loam. With our previous in form ation on the 
Crowley s i l t  loam (e .g. Gilmour e t a l . ,  1981) and p a ra lle l data on the
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Sharkey c lay , a much b e tte r estimate of the behavior o f soluble sa lts  
can be made fo r  the range of s o ils  common to Arkansas and surrounding 
s ta tes .
A. Purpose and Objectives
The major ob jec tive  o f th is  study was to quantify  the behavior o f 
soluble s a lt  in  Sharkey c lay . The s a lt  amended p lo ts  established in  
1984 were continued in  order to  assess the downward re d is tr ib u tio n  o f 
s a lt  over a 2 year time period. And, the 1984 f ie ld  study was 
expanded to  include Sharkey s o il w ith  and w ithout sand blow inc lus ions 
which were formed during the New Madrid earthquake o f 1811 (Ferguson 
and Gray, 1971). The sandy areas are genera lly small w ith a diameter 
o f 2 to 3 meters. Where sand blows occur, layers o f sand 15 to 30 cm 
th ick  may be found in  the s o il p ro f i le  between 15 and 100 cm deep.
The re s u lts  obtained in  th is  study in  combination w ith previous 
research w i l l  a llow  a more precise evaluation o f the s a lin ity  
component o f i r r ig a t io n  water in  c lim a tic  areas s im ila r  to Arkansas. 
Guidelines can then be established to determine the fe a s ib i l i t y  o f 
using a water o f known s a l in i ty  in  an ir r ig a t io n  program such tha t 
so il p ro d u c tiv ity  is  maintained.
B. Related Research and A c t iv it ie s
The vast m a jo rity  o f research on the fa te  o f soluble sa lts  in 
ir r ig a te d  a g ric u ltu re  has been conducted in  a r id  ra the r than humid 
c lim a tes . The most recent tre a tis e  on the subject (B res le r e t a l . ,  
1982) provides an in fo rm a tive  update on the in form ation f i r s t  
presented by USDA Handbook 60 (US S a lin ity  Laboratory S ta ff,  1954).
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In regard to  soluble s a lt  movement, these references and others (e .g . 
Wilcox and Durem, 1967) usua lly  assume tha t a l l  leaching is  from 
i r r ig a t io n  in  excess o f atmospheric demands. Where s u ff ic ie n t 
r a in fa l l  e x is ts  to e ffe c t leach ing , l i t t l e , i f  any, research on the 
re la tio n s h ip s  established fo r  a r id  areas has been conducted.
In Arkansas, Place and Keith (1971) were among the f i r s t  
researchers to  present data which suggested movement o f soluble 
s a lts .  They in te rp re te d  decreases in  surface s a l in i ty  as due to 
la te ra l movement o f the soluble species in  the s o i l ,  Freeland s i l t  
loam. Gilmour e t a l . (1983) recorded p ro f i le  s a l in i ty  data fo r 
several s o ils  along the Arkansas R iver which had been ir r ig a te d  w ith 
s a lt  bearing r iv e r  water. They found sm aller e le c tr ic a l conductiv ity  
readings (a measure o f so luble s a lt )  in  the surface o f these s o ils  
than in  the subsoil which suggested leaching o f s a lt  had occurred. 
Recently, Gilmour and Scott (unpublished data, 1984) demonstrated the 
downward re d is tr ib u t io n  o f s a lt  in  Crowley s i l t  loam. The use o f t i l e  
dra ins to  remove soluble s a lts  from a McGehee s i l t  loam has been shown 
to  o f fe r  l im ite d  po ten tia l as a reclamation procedure due to small 
s o il c o n d u c tiv it ie s  (K e is lin g  e t a l . ,  1984).
Water balance data have been co llec ted  on Crowley s i l t  loam so il 
and a model developed by Ferguson and Gilmour (1981). McCauley (1983) 
has in i t ia te d  work on the water balance o f r ic e  f ie ld s  on Houston 
c la y .
In 1984, a p ro jec t e n t it le d  "The Behavior o f Soluble S a lt in 
Sharkey C lay" (Gilmour e t a l . ,  1985) was in i t ia te d .  Soluble sa lts
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were added to the Sharkey so il p r io r  to cropping to r ic e . More than 
50% o f the s a lt  was removed from the top 100 cm o f s o il by the end o f 
the r ic e  season. S a lt which remained in  the p ro f i le  was concentrated 
near the surface. S a lin ity  sensors were not s u f f ic ie n t ly  sens itive  to 
record a progressive downward re d is tr ib u tio n  o f s a lt  as was the case 
fo r  Crowley s i l t  loam so il in  previous s tud ies. Runoff was id e n tif ie d  
as a p o te n tia l loss pathway.
METHODS AND PROCEDURES
F ie ld  Experiment One
This study was a con tinua tion  o f the experiment begun on the 
Northeast Research and Extension Center near Keiser, Arkansas in 1984 
(Gilmour e t a l . ,  1985). At th a t tim e, 1052 kg/ha o f ch lo ride  was 
applied to  three p lo ts  to  simulate a sa line  s o i l .  Muriate o f potash 
f e r t i l i z e r  (KC1) was the source o f ch lo rid e . Bedford soybeans 
(Glycine max) were planted fo r  the 1985 cropping season.
A chronological sequence o f c u ltu ra l and management events 
beginning w ith  the 1984 r ic e  study may be found in  Table 1. Four sets 
o f s o il cores were co lle c ted  over the two year period. Two o f the 
core samplings were taken a fte r  the 1984 r ic e  study. Each core was 
separated in to  segments by depth. The top segment was measured from 
the surface to  7.6 cm and a ll o ther segments were separated in to  15.2 
cm increments to a depth o f 98.8 cm. The cores were placed in p la s tic  
bags, sealed and stored fo r  labora to ry ana lys is .
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05/15 0 S a lt add ition
05/15 0 Seeded Lebonnet Rice
05/15 0 Took I n i t ia l  s o il cores
06/20 36 Flooded p lo ts
09/11 119 Drained p lo ts
09/27 135 Harvested r ice
10/02 140 Took f a l l  so il cores
1985
04/09 329 Took spring s o il cores
05/07 357 T i l le d  p lo t area
05/16 366 Seeded Bedford soybeans
05/16 366 Lexone heri cide p rep lan t
06/20 401 Weeded p lo t area w ith  hoe
07/09 420 Mechanical c u lt iv a t io n
11/10 543 Harvested soybeans
1986
03/05 659 Took spring so il cores
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F ie ld  Experiment Two
Six p lo ts  were located in  a f ie ld  which contained a sand blow. 
Three o f the p lo ts  were estab lished over a sand la ye r about 15.2 cm 
th ic k  located about 38 cm below the so il surface. The other three 
p lo ts  were located adjacent to  but where no sand la ye r was found 
between the so il surface and the 98.8 cm depth. Lebonnet r ice  (Oryza 
sa tiva  L .) was d r i l l  seeded on May 7, 1985. Due to  r a in fa l l ,  s a lt  
add itions and levee establishm ent were delayed u n t i l  May 16, 1985 (9 
days). A chronological l i s t  o f c u ltu ra l and management practices may 
be found in  Table 2. Once the 3.0 by 6.7 meter p lo ts  had been 
established w ith  levees, 480 kg Cl/ha was broadcast in to  each p lo t. 
The ch lo rid e  source was muriate o f potash.
Soil cores were taken p e r io d ic a lly  to monitor s a lt  movement 
w ith in  the p r o f i le .  The f i r s t  segment was measured from the surface 
to  7.6 cm. The remainder o f the cores were separated in to  15.2 cm 
segments to  a depth o f 98.8 cm. As before, the cores were placed in 
p la s t ic  bags and stored fo r  la te r  ana lys is.
Laboratory Analyses
Soil samples were analyzed fo r  moisture and ch lo rid e  content as 
soon a f te r  they were co lle c ted  as possib le. Analyses o f so il samples 
were genera lly  completed w ith in  three days and never required more 
than f iv e  days. A 1.0 M so lu tion  of Ca(N03)2 was used as an 
e x tra c ta n t (1:2 s o i l :water ra t io )  to prevent in te rfe rence  caused by 
the volume o f exclusion noted previously (Gilmour e t a l . ,  1985). The 
ch lo ride  content was determined by the coulometric method w ith a
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Table 2. The ch rono log ica l sequence o f events fo r  f ie ld  
experiment two.
Date Days from days from days from 
Seeding treatm ent flo o d in g
Event
1985
05/07 0 -9 -43 Seeded r ic e
05/16 9 0 -34 Pulled levees
05/16 9 0 -34 S a lt a d d itio n s
05/18 11 2 -32 Rice emerged
05/22 15 6 -27 F ir s t  s o il cores
05/31 24 15 -19 Second set cores
06/06 30 21 -13 Th ird  se t cores
06/06 30 21 -13 Herbicide t re a t
06/18 42 33 -1 Fourth se t cores
06/19 43 34 0 Preflood f e r t
06/19 43 34 0 Flood p lo ts
07/16 70 61 27 Midseason N
07/26 80 71 37 Midseason N
08 /01 86 77 43 Heading
08/31 117 108 74 Drained p lo ts
09/28 144 135 101 Harvested r ic e
09/29 145 136 102 F if th  set cores
1986
03/05 302 293 259 S ix th  se t cores.
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Buchler ch lo ridom e te r. G ravim etric water contents were determined 
from a subsample o f each s o il core segment, so th a t ch lo rid e  contents 
could be ca lcu la ted  fo r  the segment on a dry weight basis.
S ta t is t ic a l Analysis
Because the v a r ia b i l i t y  in  ch lo rid e  concentra tions was re la ted  to 
the magnitude o f the c h lo rid e  concen tra tions , the ch lo rid e  data were 
transformed by talcing the na tu ra l loga rithm  o f the concentra tion  plus 
one. The d iffe re n ce s  noted below are based on these transformed 
data.
PRINCIPAL FINDINGS AND SIGNIFICANCE 
F ie ld  Experiment One
R a in fa ll data fo r  the 1985-86 period are given in  Table 3. During 
the p r io r  w in te r over 75 cm o f r a in fa l l  occurred (G ilm our e t a l . ,
1985). This was fo llow ed by nea rly  44 cm o f r a in fa l l  during the 1985 
soybean growing season, and on ly 26 cm o f r a in fa l l  the next w in te r.
S o il c h lo r id e  concentra tions fo r  the 659 d pe riod  are presented 
in  Table 4 , w h ile  the s ta t is t ic a l  an a lys is  is  given in  Table 5. Soil 
c h lo r id e  concentra tions a t day 0 were small as the KC1 l ik e ly  had not 
d isso lve d . The next sample time (day 140) was f iv e  days a f te r  r ic e  
ha rves t. S ig n if ic a n t movement o f the c h lo r id e  to  the 91 cm depth in 
response to  the flo o d  was found. The fo llo w in g  sp rin g  (day 329), la rge 
amounts o f c h lo r id e  were s t i l l  in  the s o il p r o f i le  and, a t most 
depths, c h lo r id e  concen tra tions  had no t changed s ig n if ic a n t ly  from the 
140 d sample even though over 75 cm o f r a in fa l l  had been recorded fo r  
the p e rio d . By 659 d, surface c h lo r id e  concen tra tions  had re turned to
8
Table 3. R a in fa ll data from 05/16/85 to  03/05/86 as 
reported by NEREC.
















Table 4. Mean so il ch lo ride  concentra tions in f ie ld  
experiment one as a fu n c tio n  of tim e.
Days a f te r  
s a lt  added
Mean s o il depth (cm)
3.8 15 30 46 61 76 91
---------------------ug chl o r i de/g s o il ----------- -----------
0 19 25 18 16 14 6 2
140 33 75 56 17 18 12 28
329 77 80 69 44 33 40 36
659 3 6 17 23 25 22 18
Table 5. Natural logarithm  o f mean so il ch lo ride  plus one 
as a function  o f time fo r  f ie ld  experiment one.
Days a f te r  
s a lt  added
Mean s o il  depth (cm)
3.8 15 30 46 61 76 91
----------------------  In  (Cl + 1) -------------------------------
0 2.94 3.22 2.90 2.79 2.65 1.79 0.73
140 3.49 4.31 4.03 2.85 2.92 2.52 3.33
329 4.34 4.39 4.23 3.79 3.59 3.68 3.58
659 1.08 1.83 2.85 3.14 3.23 3.09 2.86
LSD w ith in  the 0 and 659 day tim e periods = 0.69 
LSD w ith in  the 140 and 329 day tim e periods = 0.78 
LSD between the d if fe re n t time periods = 3.19
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background le ve ls , while concentrations at lower depths remained above 
in i t i a l  values. In te re s tin g ly , the removal of ch lo ride  was much more 
noticeable the second year (between 329 and 659 d) when soybean was 
the crop and w in te r ra in fa l l  was small (about 26 cm) as compared to 
the f i r s t  year when rice  was the crop and a wet w in te r occurred 
(nearly  76 cm r a in fa l l ) .
Mass balances of ch lo ride  in  the so il p ro f i le  fo r  ind iv idua l 
cores were un re liab le  because o f the v a r ia b i l i t y  in  so il bulk density 
and the in a b i l i t y  to obtain the bulk density o f s ing le  so il cores. 
However, using an average bulk density o f 1.5 g/cm3 (unpublished 
data) and mean p ro f ile  ch lo ride  concentrations, i t  was possible to 
estimate the amount o f ch lo ride  in  the 99 cm so il depth. For these 
ca lc u la tio n s , the mean ch lo ride  concentration below the f i r s t  depth 
increment a t time 0 (14 ug/g) was assumed to represent background 
le v e ls . At 140, 329 and 659 d, mean p ro f i le  ch lo ride  amounts were 
300, 570, and 45 kg ch lo ride /ha , respective ly . These masses 
corresponded to losses from the p ro f i le  o f 71, 46, and 96 percent, 
re sp e c tive ly .
F ie ld  Experiment Two
R a in fa ll data fo r  the duration o f th is  experiment are given in 
Table 6. The preflood ra in fa l l  o f 13 cm occurred during the 
c o lle c t io n  o f the f i r s t  four samples (6 . to 33 d a f te r  s a lt added).
The 136 d so il sample was co lle c te d  a fte r  the flooded rice  season plus 
5 cm o f ra in fa l l  between p lo t drainage and sampling. The f in a l so il 
samples were co llec ted  the next spring a fte r 37 cm o f ra in fa ll had
11









1985 May 10.03 - - - — - - -
June 3.25 7.90 — - —
Ju ly — 4.55 —
August 2.84 — —
Sept. ----- --- 5.00 0.43
Oct. — — 10.57
Nov. -------- — - 12.90
Dec. — — - - - — 4.60
1986 Jan. - - - — -------- 2.74
Feb. — —  - — 6.20
March — - — - — —
Total 13.28 15.29 5.00 37.44
GRAND TOTAL-71.01 cm.
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occurred over the w in te r.
Soil ch lo ride  concentrations fo r the 293 d period are given in 
Table 7, while the s ta t is t ic a l analysis is  presented in  Table 8.
During the period p r io r  to floo d ing , the presence of the sand layer 
affected the movement o f ch lo rid e . Where the sand laye r was present, 
the surface ch lo ride  concentrations were con s is ten tly  higher than 
those where the sand laye r was absent. These d iffe rences were 
s ig n if ic a n t a t 15 d. At 15 and 21 d, the so il ch lo rides followed a 
s im ila r trend fo r  the 15, 30, and 46 cm so il depths. Using the mass 
balance lo g ic  described above in  f ie ld  experiment one and a background 
ch lo ride  concentration o f 8 ug/g (obtained from 293 d means), l i t t l e  
ch lo ride  was lo s t from the 99 cm p ro f i le  during the f i r s t  33 d where 
the sand laye r was present. Where the sand laye r was absent, from 31 
to 69 percent o f the ch lo ride  was estimated to have been lo s t from the 
so il p r o f i le .  Apparently, the sand layer prevented downward 
re d is tr ib u tio n  of ch lo ride  during unsaturated so il cond itions.
During the period p r io r  to floo d ing , la te ra l movement o f ch lo ride  
to the borrow d itch  area between the p lo t and the levee was 
determined. Chloride concentrations were typ ica l o f background leve ls  
in  the borrow d itch  to a depth o f 75 cm (data not g iven). Thus, 
la te ra l losses o f ch lo ride  did not appear to  be a fa c to r in th is  study 
as p lo ts  had no o u tle ts  and ru n o ff.
The ch lo ride  concentrations in  the 136 d sample i l lu s tra te d  tha t 
substan tia l decreases in  so il ch lo ride  over the e n tire  so il p ro f i le  
occurred in response to flood ing . The e ffe c t was la rg e r in the
13
Table 7. Mean s o il ch lo r id e  concentrations in  f ie ld  
experiment two as a fu n c tio n  o f tim e.
Days a fe r 
s a lt  added
Mean s o il depth (cm)
3.8 15 30 46 61 76 91
-------------------- ug c h lo r i de/g s o il ---------------------
SAND LAYER PRESENT
6 247 27 20 17 10 7 5
15 255 30 48 48 21 12 9
21 200 40 33 46 18 14 5
33 308 42 18 18 18 15 3
136 61 35 11 11 14 14 12
293 6 9 12 14 12 9 9
SAND LAYER ABSENT
6 230 11 11 12 5 8 6
15 119 16 9 10 11 7 7
21 122 19 15 17 13 10 2
33 196 26 14 22 16 17 1
136 36 6 6 10 6 4 4
293 4 4 9 12 11 7 3
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Table 8. Natural logarithm  o f mean s o il ch lo rid e  plus one 
as a func tion  o f time fo r  f ie ld  experiment two.
Days a f te r  
s a lt  added
Mean s o il  depth (cm)
3.8 15 30 46 61 75 91
■ In  (Cl1 + 1) •
SAND LAYER PRESENT
6 5.51 3.30 2.98 2.86 2.32 1.91 1.68
15 5.54 3.41 3.87 3.88 3.06 2.51 2.16
21 5.30 3.68 3.49 3.82 2.90 2.65 1.68
33 5.73 3.74 2.90 2.90 2.88 2.72 1.13
136 4.11 3.55 2.43 2.40 2.62 2.61 2.51
293 1.79 2.25 2.45 2.61 2.50 2.21 2.18
SAND LAYER ABSENT
6 5.44 2.42 2.41 2.50 1.70 2.04 1.75
15 4.78 2.75 2.23 2.33 2.40 1.95 1.92
21 4.80 2.94 2.74 2.84 2.60 2.32 0.41
33 5.28 3.28 2.62 3.09 2.76 2.86 0.27
136 3.59 1.75 1.77 2.27 1.78 1.48 1.45
293 1.28 1.30 2.24 2.48 2.37 1.91 1.06
LSD w ith in  a row=0.60
LSD w ith in  a column=1.18 
LSD between blocks=0.76
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absence o f the sand la ye r. The only decreases which were 
s ta t is t ic a l ly  s ig n if ic a n t were in  the surface o f both areas and the 
second s o il depth where the sand laye r was absent. Estimates of 
ch lo ride  masses in  the so il p r o f i le  a t 136 d were 180 and 0 kg/ha fo r 
the sand laye r present and absent p lo ts , re sp e c tive ly . These ch lo ride  
masses corresponded to leaching losses of 62 and 100 percent, 
re spec tive ly . In comparison to  f ie ld  experiment one, much higher 
ch lo ride  losses in  response to flood ing  were found in  f ie ld  experiment 
two.
At 293 d a fte r  s a lt  a d d itio n , s o il ch lo ride  concentrations had 
returned to  background le v e ls . E sse n tia lly  a ll the added ch lo ride  had 
been leached from the s o il and the impact o f the sand laye r on the 
process disappeared.
CONCLUSIONS
P rio r to  flood ing  r ic e , leaching o f ch lo ride  in  response to 
r a in fa l l  was observed. Estimates o f ch lo ride  losses ranged from 0 
(sandy subso il) to  31 percent o f the added s a lt .  The inc lus io n  o f a 
sandy subsoil la ye r reduced th is  e ffe c t presumably by l im it in g  
downward movement o f water under unsaturated con d ition s . No la te ra l 
movement o f the ch lo ride  s a lt  was found during the period p r io r  to 
flo o d in g . A fte r one flooded r ic e  cropping season, re d is tr ib u t io n  o f 
ch lo rid e  to  the 100 cm s o il depth was observed in  both f ie ld  
experiments. Total p ro f i le  losses o f ch lo ride  as a re s u lt  o f 
flood ing  rice  were estimated to  range from 62 to 100 percent o f the 
added s a lt .
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Removal o f soluble ch lo ride  s a lts  from the top 100 cm of Sharkey 
so il was complete in  a 1-2 year period depending on weather 
con d ition s . In a year where the rice  cropping season was followed by 
a wet w in te r (1st year o f f ie ld  experiment one), ch lo ride  s a lt was 
moved from the surface so il to  the subsoil w ith  p ro f i le  losses of 
about 50 percent o f the added s a lt .  The remainder o f th is  s a lt  was 
leached from the so il p ro f i le  during the second year o f f ie ld  
experiment one. In a year where the r ic e  cropping season was followed 
by a d r ie r  w in te r ( f ie ld  experiment two), to ta l p ro f i le  ch lo ride  
losses neared 100 percent. These re su lts  suggested th a t removal o f 
soluble s a lts  via leaching in  th is  so il was more e f f ic ie n t  under less 
saturated s o il cond itions .
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